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A commentary on 

Interpreting functional diffusion tensor 
imaging 

by Autio, J. A., and Roberts, R. E. (2014). 
Front. Neurosci. 8:68. doi: 10.3389/fnins. 
2014.00068 

In this comment by Autio and Roberts 
(2014) on our second fDTI article 
"Functional Diffusion Tensor Imaging 
at 3 Tesla" (Mandl et al., 2013) the 
authors suggest that BOLD signal orig- 
inating from gray matter could in part 
explain the reported task-related FA 
changes in white matter. The rationale 
is that the relative contribution from 
activated gray matter to the measured 
signal increases in voxels containing both 
gray and white matter. Because the ADC 
value for gray matter is between the par- 
allel and perpendicular ADC for white 
matter, this increased contribution effec- 
tively could lead to an increase in the 
measured parallel ADC and a decrease 
in the measured perpendicular ADC 
and hence an increase in FA. Indeed, 
contamination by signal "leaking" from 
gray matter into white matter has been 
one of our major concerns in both our 
fDTI articles, together with the effects of 
motion. 

However, we think that the proposed 
mechanism by Autio and Roberts to the 
reported task-related FA changes does not 
contribute to our finding. One, the use 
of the non-parametric sign test in our 
first fDTI paper (Mandl et al., 2008) pre- 
vents that only a few voxels (e.g., the 


end points of the tract touching active 
gray matter) can result in activation of 
a complete tract. Two, the global shift 
of the histograms presented in Figure 5 
Mandl et al. (2008) shows that a large part 
of the white matter voxels in the active 
tracts contribute to the measured task- 
related FA change. Of course this in itself 
does not rule out the proposed mecha- 
nism because it could be that the active 
tracts are (for a large part) surrounded 
by active gray matter voxels. This may for 
instance be the case for the optic radia- 
tions. These tracts are relatively short and 
are for a large part adjacent to (possi- 
ble active) gray matter voxels. However, 
this certainly is not the case for the active 
thalamo-cortical tracts as can be seen in 
the supplementary movie (Mandl et al., 
2008, Movie SI). This movie shows the 
combined fDTI and BOLD fMRI results 
for the tactile experiment in a single sub- 
ject (subject nr 5). It can be readily seen 
that the hypothesized partial voluming 
with possible active gray matter could only 
occur at the endpoints of the fiber bundle. 
Furthermore, three, in the second fDTI 
paper (Mandl et al., 2013) we introduce 
a time lag between the stimulus and the 
start of the acquisition of a fDTI volume 
to make the measurement less sensitive to 
relatively fast varying signal changes (e.g., 
BOLD related signal changes). Still, sim- 
ilar effects were reported for the tactile 
experiment. 

Taken together we conclude that 
although the hypothesized mechanism 
by Autio and Roberts is intriguing and 
more experiments are needed to obtain 


better insight in the underlying mech- 
anisms it cannot explain our measured 
task-related changes in FA in functional 
Diffusion Tensor Imaging. 


REFERENCES 

Autio, J. A., and Roberts, R. E. (2014). Interpreting 
functional diffusion tensor imaging. Front. 
Neurosci 8:68. doi: 10.3389/fnins.2014.00068 

Mandl, R. C, Schnack, H. G., Zwiers, M. P., Kahn, 
R. S., and Hulshoff Pol, H. E. (2013). Functional 
diffusion tensor imaging at 3 Tesla. Front. 
Hum. Neurosci. 7:817. doi: 10.3389/fnhum.2013. 
00817 

Mandl, R. C, Schnack, H. G., Zwiers, M. P., van der 
Schaaf, A., Kahn, R. S., and Hulshoff Pol, H. E. 
(2008). Functional diffusion tensor imaging: mea- 
suring task-related fractional anisotropy changes 
in the human brain along white matter tracts. PLoS 
ONE3:e3631. doi: 10.1371/journal.pone.0003631 

Conflict of Interest Statement: The authors declare 
that the research was conducted in the absence of any 
commercial or financial relationships that could be 
construed as a potential conflict of interest. 

Received: 16 April 2014; accepted: 08 May 2014; 
published online: 27 May 2014. 

Citation: Mandl RCW, Schnack HG, Zwiers MP, Kahn 
RS and Hulshoff Pol HE (2014) Do we measure 
gray matter activation with functional diffusion ten- 
sor imaging? Front. Neurosci. 8:126. doi: 10.3389/fnins. 
2014.00126 

This article was submitted to Brain Imaging Methods, a 
section of the journal Frontiers in Neuroscience. 
Copyright © 2014 Mandl, Schnack, Zwiers, Kahn and 
Hulshoff Pol. This is an open-access article distributed 
under the terms of the Creative Commons Attribution 
License (CC BY). The use, distribution or reproduc- 
tion in other forums is permitted, provided the original 
author (s) or licensor are credited and that the origi- 
nal publication in this journal is cited, in accordance 
with accepted academic practice. No use, distribution or 
reproduction is permitted which does not comply with 
these terms. 


w w w.f ro ntiersin.org 


May 2014 | Volume 8 | Article 126 | 1 


